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(2) 
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i znmmtte.m ©fig? £ -t # £ -tt- 3 t £<i 

So 

[0 0 0 1] 

mmtmmmmiz^D. mzmitmmmmmm^m^rc 

[0 0 0 2] 

[mm-rznm&ffii nm^>i?>i)mi£.mm*.m\z$> 
zmiz&mtt&mm&mtt (u. d ^oi>mmmm 
m (u->fio) <Dg&m (mz.ii. 22) icwlt, 

[o 0 0 3] z.<Dfflm&M&:Tz>fzit>iz. mmm^m 
(mtnmm.) iz^xnm^7.^<DNo>i^mmL. 
siLfcNOx^ft** (ho mmvim (Mytmm 

SO T'^£it5#tt£#bfc#g^bMSS. 0filNO 

Jt»l Wcno x ^ s r i 1:^5*5. <j— >m 
mmfczmmisT'tr o tMi&owmmizmmrf&ztz® 
\z mmtf&taM izm L tz h % tc x <f n o x (D 

±&tttf±%\zm\tiznz>z\t.\zt£z>. tz\x\ nox 

7L. m7tnm% cj-y^m) tnoxcdjitc^ht^j; 
3ft£tt*s. !»pg¥5-i 3326 o^'jkmmiz&ioza 

[0004] z<DQmitmwj5&-v\t. v->mMm$z 

U y^-ffi*RJtlWfll«C«t 0tt«t»C!R#$tlTI/»fcNO- 



©*fig;*>£iHfef$U NOxlOft»SH5±5l:l/tH 
-5. •■" 
[0 0 0 5] 

#lHf4, NOxfcWjf^tU^ IBCttNOxEW.0 

CICDJ; 

5ftNOx£WfO*R (CAT, #YfcSE*«T»KiVi 
5) **NOx#®#$tl-5^td5fC. NOx 
©^OKtt^TS^ttC&SfctfK iSSHWt'NOxtf) 

[0 0 0 6] Z\<D£5\Z. NOxftllcMtLfcNOx 

NOxCD©*tg^;U{g;T-r«)-^«t^0, NOx« 

[0 0 0 7] *58W«C©«fc-5&WII!Bj«*«P*-r*fc«> 

% (NOx) JEi.^(D^b^^{gTftK*^*LTt>, I*) 

BftafcU &A#fbftM£ (NOxfitl) CD$Stg£St*#pIgg 
AiMfcflfcK&B * « «T -5 n £ lr * * . 
[0 0 0 8] 

»cE»sn. u - >M&m&mtzm$cLX7.<pcD&mmt 

f2»S^-fbi*<®CD©S?r±#$1±-5««#^IS:<hS:ffi 
[0 0 0 9] cn»C«i:D. #5t^b*Mttr!R**n. SI 

a*±#s ■& e n, ^b<ft*«T«m««»a^t«ttt!6» e. 

[0 0 10] Sfc. fflf^JB 2 <D%mX'\t. mtBMIK^ffl 
Sffl2#»»{b«IMt©T*<0#aiiB&<oa!Sffia 

* < a 0 . #*^^©j»^#ftjWbMiiiiw*»t:ea3 



^ ft 



[0011] 

[0012] BEUwisHT, 1 BSI)«fflX>y 

>^ i atij« (*«) a*>^7 i btd^-n-rnais^ 

^ 1 b<Dft««f*»wKW6n&»»# : -h2 a, 2bl: 

-;i/F4*^u, x7?u-t5; »AasiiAfS:tt 

tBt*5X7 t7 D — tr >"tt 6 > TsOy b)WVl>77-\ I S 

fc ©ms 9 «t me a ftt ^ £ o 

[0 0 1 3] I77 0- fe>it6 tttfl ^;U^>^ 

U x>> ? >f±i^^ig:T^«3ct:^tc^T^o 
[0 0 14]$&/ ft««CD»«#--H0a, 10b 
£H iS7X*-;i/Kl la, 11 b^LT, &m 

jtsrttm-rsfcA^asjt-fe^ (ux7o 2 -tr>it 
« i 20®DWt^n^t i 4«^n, c<d 

141:11 MM»I13^LT, BSLft 

•J - 1 5 ^ iJIMX^^aSAf 3 0*««$nT* 
0. ^or^SAf 3 0CI1 l 
4^«S&T^fc^(OXT*>y3 2»S^ntl^o 

[0 0 15] #»iWfctt«l 3tt, NOxSIll 3ai 
= 7C«»1 3 b<h«)2C)<^«fflES:ffiAT^0'. NOxft 
ttE 1 3 a(Dj*^St« 1 3 b J: 9 t>±aEflHcEKSn- 
Tl>5 0 NOxftil 3 aH &fc»HS'fc:.fc^TNO 
x (giRKfcttl) SrSMfSi*:. HC (fiMfc**) ©#flE 
■T^a7C»H»iTttv NOxSNj (S*) ^^Mtc^ 
i*£«ffi*#Ofc<0T*£>. NOx»il3a<!:lT 

So NOx«113aCH ««E»flE"fe" >*2 6*<«« 



(3) ^gfj 2000-204935 

$nr*5D, NOx«» 1 3 'a(0ffi«£i«iB«£T?&m 

[0 0 16] — Hjctt^l 3 b'H HC, CO <— 

fiESr*>-=>T*5?K £(B = ^tt«l 3 bfC«fc£>NOx<D5B 
tc»4. 9tt^«BJbb (14. 7)' #iEtr©iR*l*fc45lf^T 
fi^Jlffijg^ttSefc o K&oTt^£o x.>i?>&fcl\z 
tt. Rg#-h2a, 2b^«Sl5a; 1 5 b ic 

^7^1-6 a, l*6.b*«#»««fclBBanTt^, 
^18(1 *Ay.t7 h<h^ftrf £>X>n — ^ 

+K «F*1 9»4^Dy h;UA;U^7OBflJS0THSr^ttl"r 
SXc^y h;Hz>Uv WF-^2-0ttJ»«l7KfflTW*«ltH-r 
£>*iBir>-tf\ &-%2 1 te*gJ£Pa£^t±J^*mJ3E 
-fe>1t, }f ^ 2 '2 l«»l«'T a 6«ffltS»»fit > ' 

[0 0 17] ft, x>^>HteSBjl.(X>y>HC*) 
Nelt £^>i?£-fc>ij- l 8tim&ir.%>?/7>l7ftm 

fflSt«E*A f <h-LEx>.>?>|pIte3S«Ne«t3&^S[fl[ 

-fe>if2 2***ffir*»a»«T ; a*«CckoT*tiE*n 
$ 6fC, x>i?>ftJlfL e Jt " hiPt 1 

[0 0 18] a^Utt^XW^^K, 
<OWffliyDi/^A€:rta"UfcgH«Sfl (ROM, RA 
M, ^S^ttRAMf) , *MSgf (CPU) , It 

(tf«J|axyh) 2 3*<R«a*iT*0* x>>?> 

tt^o ECU2 3©AA«l:tt> *MO*frE«IS:*: 
»/^©«M«:<k*3*9>ht*E«/--? 2 5 

«3R**t#3 a , 3 b+tii'X3-—y h 2 4 

tu ^n^Jcr^WTS-Sir>it«^6.<DA^*fg(cS^ 

ratSt#3a, 3 bH ECU 2 3 fl> KJ; 

^Z7h2 4H ECU 2 3A^<Ojf^^ctO. & 
m^co^y^ yi6a, 1.6 b KHMWESrIil*?- 

[0019] ±j3e<o«t5^«jBKsns#»^btt 

7D^t-Ml ECU2 3^fTt^ l J7l/yva 
f&W*MS£«LTl>*. C1CDU 7 U^/ viSBH NO 



xMKl 3 a fcf**T4NOx (BKbffi* 

iCi^T, NOx«il 3 aSffifittffiKWfiS^ 
U 5 U y S/aiie*** 1/ , ^(7>»{bllgrt fiTttK £ N 

ox^NOxttii 3 aizmm-r&t&nmmtitsLZU 

[0 0 2 0 ] 5fT> Ts^y^S 1 0T11 ECU 2 3 

M©j£frffil«D*tt*&^* NOx»I13 a left* 

«K*«Bfje*^»bfc3&^5^«:. Xf7^S 1 OTt^ 
Ay«36fTE«D**m3eflIDl 1 0 0 0 km) 

cfc r> rmm-? z> n o. x *ma#ffi£^<D&»jffi*: 

iA»^KIWOif:S£$ns, «giJ<S**«Y e s 

fc<h¥Uy6T#, *cxf7^si 6 iciifro — ^ v *JBU 

(S^) T^fr^D^mSMDl (10 0 
0 km) lC»LT^fc^«*l;:tt, *CXt7^S14 

10 0 2 1 ] xr^ys i 4tt, fMWSig-efc^Ay^ 

(7)WJ(1 A>^y^2*l£:flg. ECU2 3(£>RAM 

CO 0 2 2] r^f'^S 1 4(Dflg'I^^No (S 

(1 0 0 0 km) KgLT^&^tEii<h*J^*T?^f, £CD 

left, Xr^S120Yes ©WSUJttJfttBJ 
*i:xf7.ys 1 6tCil^o ft. /tyf'J^S 
nxh. ECU2 3(D^y^Tyymmm\Z^.Kl, feff 

[0 0 2 3 ] Xt7^S 1 6TI1 X>v*>*f*: 1 ©I 
S ^a-fe>tf^^<7)ffi^MlcS^^T#iJgiJ 



(4) ^132 0 0 0-2 0 4 9 3 5 



<0*Mfc<!:fr9; -^-n^ntDffi^TiH (1)^(3) ic^t^F 

[0 0 2 4] NelNe^Ne2 —il) 
7?vl^ t?v^ 7?v2 '•■• (2) 
TWl^TW -(3) 

NeK Ne2> tjvK tj v245cfc^TWlttHffiS: 
«AH NelHl 5 0 Orpnu Ne2tt5 0 0 0r 
pnu 7?vlte3 0%. 7?v2^8 5%T$»D. TWltt. 

^> x>i;>*flcioj*a»«fiBf«iaKTEX 

[0 0 2 5] ^(D^oiZ, X>>?>*flci(Diiett»*< 

1 cfc 0 C^fiftffif«(C*5tiT U7l/y i/=L m^ZM 

— U >^*«aS<b-TSjl^a6.-Sfc«>T*D, ^fcN e, 7? 
vOfi^N e 2, 77 v2<fc 0 t>*#l>*ftW«K*ViT»4, 
«»#x»«#ffi»x»?K ^ni:iONOxj»)8i3 

!y->3.31lg**Jfi"r-5i:, NO xftt« 1 3 a A«aUKS 

[0 0 2 6] Xf^ysi 6 ©«8iJie*a«N o (S 

*>&nnx^s«^t;:.tt* u^u^^^aHESrfT^^ 
mtinmitr* xr^ys 1 s^xskx^^s i 

f7^s i 8tn mtrzy^Vi mffi-eumzv 

[0 0 2 7] Xf^^S 1 6<0«BiJ»***Ye s 

(W/£) X, Ne. 77V, TW(D^:T(Dfii^JifS^^ 
(1) — (3) <Dffimfo\Z$>2>m&\Z\Z, _X.>is>*{£ 1<DM 

2 OtCittfo ^<0^#, ECU2 30D^-f 

[0 0 2 8] Xf77S2 0ll »at5U7l/7y3. 
: E- K»te*^fT*nfc^tS:BEtt-rS8tJ8H7-7i/f (R 
F) 1 T&^^S^SrWgiJ-r^X^^yTfe^o X^ 
7^S 1 6©«giJ«**tYe s (#^) TT'J^I/u/^ol 
»IE7&<pIS6<httofcB»tr*V^Ttt, ^co^^^'f (RF) 
c^ftttU-fey K^nfc-bfDfiottffi (f (RF) = 0) Tf$> 
ClO^twH, Xr7ys 2 0 (D*JgiJiigmtei& 
«IWJCNo *l:^T77 p S 2 4(Cii 

[0 0 2 9] *©7f7ys 2 .4£J«ttU 7l/r>ii 



(5) 
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^^Tsx^^-e&o. c:tiiNOx«H3a 

©iaffiTCATSrNOxfciiSU 3 a^<5>#{£^77<B;T'ttfl 
. £^j3£l££T&©»t^#ftF?T£S/£Tl (#J*.tt\ 6 5 

oo . 

[0 0 3 0] 9ff. Xy-yyS 2 4\Z&^T. X>i?> 

i**#j&*BB $ nfc t # t fc M5*itft*fc*^ 7 -e-r (c*<s# 
3 ;i t icft o , 1 4 rtcD^^xiaa«ffi i» t> w 

£ft3„ 

[0 0 3 1] i<D,S*[$»]K>*i!E« (jgftfi) «. x> 
Sn, 'n?>©if S:^f77y^ECU2 3©ROM 

t-fBte^nxu^,. lt, &'xmmffijEmizi-x. x> 

[0 0 3 2] ^±©<fc3IC^}Ac^ttiE^*i!fSLfce, 

w©a^»©«ie«, ^xmm^m^^z.^iz^ 

7&&m#mizwmizi±T®.xQ%m&mm-£i±z>. z. 
> >ffi^j tiiST-T £ r <h ft < s&ffi L $ n 

[0 0 3 3] £©!RA£»©*iiE*B:. jjSikPSJWJiiE© 
7 7^ECU 2 3CDROM»;fatg$nTl/^e 

Wftfc*tt.T»±5te»C.i&.©*BiE3£:*16T*A^J«^.»C»i'.. 
7>ay 7 Srlaiar * J: -5 1' LTS'Jj&Km* 9 

£T5X7AWAXA^:/£&fPLT©A£aS£ifg 

[0 0 3 4] £(±OJ;5CLT, U 7 I/7 >-^-&fe<D& 
fit-FlKA^l^tl^i:. NOxMll 3 a»4SS 
KlMS^-fr-oil, NOxfitll 3 aOSSTCAT^ N 

ox»ii3 &\zttmi,tzmtmtij&TVoK*mmm3k 
znzizftfttzffi&mmTi (6 5 0"c) izm-um-rz . 

deleft*. toxf7ys3 0T!i, «lt»ft-fe>iJ- 



2 6fc«fcoT«W3nfcjttttES«TCAT#«. RffffitaSTl 
(tt&tf.- 6 5 0 0 £t±i;*bfc*5*SWB'JT«>. 
*|J&]JS**<N o (gjE) Ttt«tiaaETCAT*«mj£ia*Tl 
(6 5 Or) *«»fb«B'*fiT«lR* 
«R«EI***-&*lc:*»a:iaSETtt!&:t»<h*iJ&T#. mjJzE 
CDX^ys 1 6»CM^TX>v?>*#:lCDafettffi*i 
Sfe^-T*©*!*'?. — W&Jtt*j6«Y e- s "C 

ftfe«jafeTCAT*iRjf^iajSTr(6 5 0*0 i;SL&tw 
[00 3 5] ^T7^s 3 2T«, was'i;-fc^7-yys 

1 6 OflfMtt* A* Y e s <#£) £ ft 0 . 'J7l/r> a 

PeltS (0U*.«. 5©>) iSjflbfcA^^^ipJglJ-r?),, #IJ 

,»J*S**«N o (g£) T^—JEWM t s ( 5 «» tfft 
S16ICI0> x>>?>^ 1 CDKti^^tS© 

£*to„ — wjiism^Y e s mm) -v—fernm t 

s (5«» **«iflbfct*USStlfc«l$Jctt; x>i?> 

Xt7^S 3 4 tCittJ. 
[0 0 3 6] Xf7^S 3 475M7.^ ; y^S 3 8(4U7 

x^-v^-p«.o. rcT«Rff^SffiTi (6 5 0t:) (c 

iiLfcNOxfcygl 3 aWiaS*-€-<Dm3£iaaTl (6 

5.0*0 mtmtii&T^im. <Ma*+*a>KG 

m snoxmh i 3 a fr<?te&£izmmf&£2 
oiz-rz* 

[0037] Z.<D<J-7\/y ->i^E- KlfiTIt 5t"TX 
fy^S 3 4T^Jt?tIES:fT'5 < , COD^*Sit«iET 
»4. ^*8Jt*U •v^ffliJtctiiEt-SClitcftO. dco<t# 
©^«RJt«X>i?>me3iftN e *5J; 77 vtC 

I^<?7 y*^** e.n5*i, ^(75fBt40iJx.« 1 3 . 

CO^j8$HC£^< *LT,. 

tfNOxttfltl 3 aC#*r*.dift<*l , fJCl , »**n 

Sfc, ^©*«HCttNOx*jS7C^:-5^..<J:^e. 
NOxMIWl 3 atC©»SnT ! v\«)NOxfc|pj , «ftC^* 

jn^ri lefts. 

[0 0 3 8] Xt7 7'S 3 6T11 ^S^E- h'jie^^ 

*'XtaS5r^5StC«^fL., NOxM!8l3a©SSTCA 
T&m^JSSTl (6 5 0O ^LT, 
>y^S 3 8TB. ^ttDJHB^— K5He©*^<k|pI«l 
I'. I SCAVl/^8SrlB#{Mtt|BgiSLfcS*©A^mS 



(6) 



ftffi 2000-204935 



aofiSTCATtrnjefiflm ( 6 5 o'o izmwtitt 

^SSc>t*ttO*lwlE^r«J:5l;LTt)«tH. 
[0 0 3 9] ti^T. ±f2©,&*B3M8«iIE. fA^S 

XT7^S4 OlCit^ 77^f (RF) (3 fit 1 StISSl L 
T, U 7 l^yyat- h*3HE*«*fTS flit d <h£fB1& 

[0 0 4 0] 7fyyS4 2m ^f7 7S4 2 
3&**frSnS»C *«I^WCST7J«*S:(8) ^.tost* 
vuTIt ««fi«TCATjWJfj£»flETl (6 5 

*&sai$is] t jebsis] t s ( 5 m mm b^a© u 

CST=CST+1 -(8) 

£©*iw*racsTtt. 3i7T7ys4 2*t*fran* 

<h § ©<2Mit 1 -7 > h 7 v 7°£ tl-5 & ©T 3 7c: 
*. ±J|LfcXfy^S 1 6 ©«gMS*tf«N o (55£) 
©*§£-£>. X^-y^S 3 OSbZimXr-y 7"S 3 2 ©fJJ 
SUi^m©n-rn*^No (§£> ©«^tCttiD»$tl^t 
nit fCfc •£><; loT, 7f77S16. 7fy7S3 
0*3J:^X^-> yS 3 2 ©tlJ»J«*at£TY e s (# 
j£) U 7l/-r>i ; e- KjIfe^lgJcS^^n 

^«&©^^7t*^jE*B#f4t LTlStfgatt-5 d <h IZti 

>©*fir^«B tcjj? U T12?E a tifc* WW x t tc 
*tJ£L£:fc©T£>3. 
[00 4 1] c©«fc-5»cm*;*nfc*«iSMCSTtt,. 
©7f77"S4 4!;i5DT, ^»*IMfK«k DR^n 
fc.miS.miBi 1 1 (Mx-iS. 6 0 0«J» K#«t-*Br)fe« 
XC£J±«£*U U:7Vv->jJM^m«l*IB! t 1 (6 0 

oso icSpTtTofc^s^dWjan-s. ci©0f^ 
m 1 1 (6oo») tt. mtmtiig;T<tomtf3Lfr\zm3z 

Stlfct*a-e-4«HH-e*0. W»JJg***No. (§j£) 
TmffiPtffl C ST**i?r )£« XC trig LT W«E n^Ktt. 

7 7"S16 IZMO 'J7U*y->i£fe$:*8J&-r-5. 

[0042] *aii*iB]csT*»Bf)efl[xcicauT*e» 

©*IJ»J»S**«Y e s (#5© tl>y>** 1 **'J 7 U 
-y->3.jieiC^fffijlfe«^Tfetl«X^-y^S 2 01: 

mts. +mt. mzvyuyy^—^m^mn^n 
xyviff (RF) l i;g^^rt,)5it^f>. r© 

Xfy7"S 2 0 ©MBiJIS^HY e s (#Jg) <t££5. C 
©«^(C(4, mat- h*Sfe*HfT-rS^<h^t<X^-> 



:7"S 3 4 Kit'*-. U7 1/y>at- KSg©*-*^ffL 
T*«»«.TCAT€:m]£»flETl ( 6 5 O'O IC*«FT 

•So f 

[0 0 4 3] -73. ■'J.7U'y->3.ate7j«-fiHIA&$ft& 
{cfcav&vbe.-r. x>i?>^ l ©I6ttIidsU7l/7 
->a31G**6nn, 7T7 7S 1 -6 ©W9J«***N o 

(S5£) £ft-Dfc«£tc«u 'J7l/7yaie*>fJi:L 
T^tcx^-^T's i 8 tcsttj. ^f-^siSTii 
77y*f (RF)©fil$-t?DMtcU-fe>y (f (RF) = 

0) . ■ Z\<D&5\Z7?tff (RF)©ffi*i— B.-enffitdB?a 

nsi, ^(Hix^-yT's i 6 SranrxT^ys 2 o#n 
fT a tifc. izzizit. ^(onmtsm-iv! o 

n^dttC^C^. CtlfCctt). U 7U--y->3.iiSte©tflt 
oT/ST LfcftMBfiflETCATfcWtffffitffiaE T 1(6 
5 Ot) CiTRtCtftJT**. 
[0 0 4 4] Xf7 7S 4.4©*iJgiJ*g*7><Ye s (# . 
5£) JRWP*MCST*«fllf3t«XCfc:aixfci:*J^ 

zufcrn-siz «. mmti{&T®mtfiiB%± i:i*?n 

fct^tCidSTf, 'J7L7->aI^H7LT, 
^HCX^y^S 4 6 ^HffT^o Xry7S4 6T 

WSfHCST, Mftmffir>$$£Zfy ; 7.if f (RF) ©fit&ifa 
[0 0 4 5] JJUu **g^J 1 "C«. j*i*c«f»l«iEtC«t-3 

NOxWl 3 a &wffi£-&z>Mm&m^mz 

Z\t\lZWi e-tlS fc©Ttete< ffi©;&i£S:jgfl3T-5 ' t fe 
tr^-S>. t>(T. ^Jfi«»J2 ConTiKIH-r*. *M^J2 
tt. NOxMil 3 a€r»a*-&S«Ji»»^g|:tL 
T. j»»^X4"v©K^#UPWffll, T«:t>^**8HC* 
^tyfi^ifx Lfc fc© 

-cafes., 

[0046] i©^^j2-p(^ mnz^i,fcmn.mt 

tet&mvUZiS^T, 02*5^(^03 tC^ Lfc7D-ft 
- h©^» ^iS^- KiietU 7 -> 3.^- 
©^^^©^-Sr^.L-TNOxfetj^l 3a©U7L7 
->ifiJWS:ilJfi-tS„ JWT. ^Sg0iJ2 (C43 It S.JJ. y.Uy 

7 vi^e— h*ai^iy.n©x^yyiconT«, 02*3^ 

[0 0 4 7] 5feT, ffia*— Ka<E-C»a, 04i;^tJ; 
cite. X-^-v^S 2 4 1 -C^g«5tt:*IE$IISST-5o Z\<D 
QmtbffiJET'te. WSBUfc.*J6«iT©ffi«tfc*liE (X 
T77S3 4) tlettffC. *a«©a«Rlt*»J y^ftJ^ 
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(54) EXHAUST EMISSION CONTROLLING 
CATALYTIC DEVICE FOR INTERNAL 
COMBUSTION ENGINE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To satisfactorily recover 
the function of exhaust emission controlling 
catalyst as an internal combustion engine is 
operated by estimating the adhesion quantity of a 
purifying performance deteriorating material adhered 
to the exhaust emission purifying catalyst, and 
executing the flow velocity control of exhaust gas 
when the estimated adhesion quantity reaches a 
prescribed adhesion quantity to raise the 
temperature of the exhaust emission controlling 
catalyst 

SOLUTION: An exhaust emission controlling catalyst COPYRIGHT: (C)2000, JPO 



13 is set in the exhaust pipe 14 of an engine body 
1, and it is formed of a NOx adsorbent catalyst 13a 
and a catalytic converter rhodium 13b. According to 
the adhesion of a deposit other than NOx to the NOx 
adsorbent catalyst 13a, an ECU 23 reads the 
traveling distance of a vehicle from a distance 
meter 25 and estimates the quantity of the deposit 
When the traveling distance is a prescribed value or 
more, it is judged whether the operating state of 
the engine 1 is suitable to refresh operation or not 
on the basis of the detection signal from a crank 
angle sensor 18. When the suitability to refresh 
operation is consequently judged, the ignition 
timing of the engine body 1 is delayed, and the 
temperature of the exhaust gas is raised to raise 
the temperature of the NOx adsorbent catalyst 13a. 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Exhaust air purification catalyst equipment of the internal combustion engine equipped with 
the exhaust air purification catalyst which is characterized by providing the following and which is 
arranged in the flue way of an internal combustion engine and adsorbs the nitrogen oxide in exhaust gas 
at the time of RIN combustion operation. A coating weight presumption means to presume the coating 
weight of the decontamination-capacity force fall matter adhering to the aforementioned exhaust air 
purification catalyst. A catalyst temperature up means to carry out the rate-of-flow control of the 
aforementioned exhaust gas, and to raise the temperature of the aforementioned exhaust air purification 
catalyst when the coating weight presumed by the aforementioned coating weight presumption means 
reaches predetermined coating weight. 

[Claim 2] The aforementioned catalyst temperature up means is exhaust air purification catalyst 
equipment of an internal combustion engine according to claim 1 characterized by having the throttle 
valve to which the path area of the flueway of the lower stream of a river of the aforementioned exhaust 
air purification catalyst is extracted. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment which was 
applied to the exhaust air purification catalyst equipment of an internal combustion engine, especially 
was equipped with the purification efficiency revival function. 
[0002] 

[Related background technology] When an internal combustion engine is in predetermined operational 
status, an air-fuel ratio is controlled rather than theoretical air fuel ratio (14.7) to the desired value (for 
example, 22) by the side of fuel thin (RIN side), and the AFC method of improving the mpg property of 
an engine etc. is learned. In such a RIN AFC method, there is a problem that the nitrogen oxide (NOx) 
in exhaust gas cannot fully purify, with the conventional three-way catalytic converter. 
[0003] In order to solve this problem, using an exhaust air purification catalyst with the property to 
which NOx which adsorbed and adsorbed NOx in exhaust gas in the oxygen **** state (oxidizing 
atmosphere) is made to return in the over(hydrocarbon HC) state (reducing atmosphere), and the so- 
called NOx catalyst, and reducing the NOx discharge to the atmosphere is known. With this NOx 
catalyst, although NOx is made to adsorb at the time of RIN AFC, since a limit is in the amount of 
adsorption of a catalyst when RIN combustion operation is performed continuously, when adsorption 
reaches a saturation content, the great portion of NOx in exhaust gas will be discharged by the 
atmosphere. Then, before the amount of adsorption of a NOx catalyst reaches saturation, it switches to 
the rich AFC which controls an air-fuel ratio to theoretical air fuel ratio or its near value, and a method 
which returns NOx by reducing atmosphere (rich state) is learned by JP,5-133260,A etc. 
[0004] The change timing to rich combustion operation from RIN combustion operation is controlled by 
this AFC method based on the elapsed time after starting RIN AFC. When the predetermined time 
passed, after switching to rich AFC, when reduction of NOx by which the catalyst was adsorbed with 
rich AFC is completed, it is made to return to RIN AFC again. Thus, the adsorption capacity force of a 
NOx catalyst is maintained and it is made to aim at reduction of the amount of NOx(es) by repeating 
RIN combustion operation and rich combustion operation by turns. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the matter which sticks to a NOx catalyst is easy to 
be only NOx, matter other than NOx, for example, sulfur, its compound, etc., adheres in fact. Since NOx 
will originally adhere instead of NOx at the place where it should adsorb, matter other than such NOx 
(henceforth the decontamination-capacity force fall matter) makes the adsorption capacity force of NOx 
reduced as a result. 

[0006] Thus, even if decontamination-capacity force fall matter other than NOx adhering to the NOx 
catalyst performs AFC which is indicated by the above-mentioned official report, it cannot be removed, 
but the adhesion alimentation will increase with the passage of time. When deposition of such 
decontamination-capacity force fall matter is left, a possibility that may become and a NOx catalyst may 
stop fully achieving the function with while falling has the adsorption capacity force of NOx. 
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[0007] The place which it was made in order that this invention might solve such a trouble, and is made 
into the purpose removes the decontamination-capacity force fall matter certainly, while it had made the 
internal combustion engine operate, even if decontamination-capacity force fall matter other than 
nitrogen oxide (NOx) adhered, and it is to offer the exhaust air purification catalyst equipment which 
can maintain the function of an exhaust air purification catalyst (NOx catalyst). 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention of a claim 
1 In the exhaust air purification catalyst equipment of the internal combustion engine equipped with the 
exhaust air purification catalyst which is arranged in the flueway of an internal combustion engine and 
adsorbs the nitrogen oxide in exhaust gas at the time of RIN combustion operation When the coating 
weight presumed by coating weight presumption means to presume the coating weight of the 
decontamination-capacity force fall matter adhering to the aforementioned exhaust air purification 
catalyst, and the aforementioned coating weight presumption means reaches predetermined coating 
weight, It is characterized by having a catalyst temperature up means to carry out the rate-of-flow 
control of the aforementioned exhaust gas, and to raise the temperature of the aforementioned exhaust 
air purification catalyst. 

[0009] Thereby, an exhaust air purification catalyst is adsorbed, if the coating weight of the 
decontamination-capacity force fall matter to which the decontamination-capacity force of nitrogen 
oxide is reduced is presumed good and the coating weight exceeds predetermined coating weight, the 
temperature of an exhaust air purification catalyst will be raised by the rate-of-flow control of exhaust 
gas, combustion removal of the decontamination-capacity force fall matter will be carried out from an 
exhaust air purification catalyst at fitness, and the adsorption capacity force of the nitrogen oxide to an 
exhaust air purification catalyst will revive. 

[0010] Moreover, in invention of a claim 2, the aforementioned catalyst temperature up means is 
characterized by having the throttle valve to which the path area of the flueway of the lower stream of a 
river of the aforementioned exhaust air purification catalyst is extracted. Thereby, since path area is 
extracted and, as for exhaust gas, the rate of flow falls by the throttle valve, the residence time within an 
exhaust air purification catalyst becomes long, the heat of exhaust gas is fully transmitted to an exhaust 
air purification catalyst, and the degree of catalyst temperature reaches an elevated temperature 
promptly. 
[0011] * 

[Embodiments of the Invention] Hereafter, the example of this invention is explained based on an 
accompanying drawing. First, an example 1 is explained. Drawing 1 is the outline block diagram 
showing the internal combustion engine equipped with the exhaust air purification catalyst equipment 
concerning this invention. 

[0012] In this drawing, a sign 1 is the engine for automobiles, for example, a V type 6-cylinder gasoline 
engine main part, and is designed possible [ RIN combustion of an inhalation-of-air system, an ignition 
system, etc. ] including the combustion chamber. As for this V type 6-cylinder gasoline engine main part 
(it is only hereafter described as an engine) 1, the cylinder is arranged in one of the two side (left-hand 
side) bank la and other side (right-hand side) bank lb the 3 cylinder every, respectively. The inlet pipe 9 
equipped with the air cleaner 5, the intake air flow sensor 6 which detects the inhalation air content Af, 
the throttle valve 7, and the integrated-storage-controls (idle speed control) bulb 8 grade is connected to 
the suction ports 2a and 2b prepared for every cylinder of left-hand side bank la and right-hand side 
bank lb through the inlet manifold 4 in which fuel injection valves 3a and 3b were attached. 
[0013] As an intake air flow sensor 6, a Karman's vortex formula intake air flow sensor etc. is used 
suitably. The integrated-storage-controls bulb 8 is for controlling an idling engine speed, it adjusts bulb 
opening according to change of the engine load Le by the operation of the air-conditioner which is not 
illustrated etc., changes an inhalation air content, and carries out the work which stabilizes idling 
operation. Moreover, this integrated-storage-controls bulb 8 operates in the ignition-timing amendment 
control row mentioned later at a valve-opening side at the time of air- fuel ratio amendment control, and 
it acts so that the fall of an engine output may be compensated. 
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[0014] Moreover, the exhaust pipe 14 with which the air- fuel ratio sensors (linear 02 sensor etc.) 12 for 
detecting an air-fuel ratio were attached in the exhaust air ports 10a and 10b of each cylinder through 
exhaust manifolds 11a and 1 lb is connected, and the muffler which is not illustrated is connected to this 
exhaust pipe 14 through the exhaust air purification catalyst 13. The secondary air introduction pipe 30 
prolonged from an air cleaner 5 is connected to the exhaust pipe 14, and it is placed between these 
secondary air introduction pipes 30 by the air pump 32 for supplying the secondary air to an exhaust 
pipe 14. Thereby, air can be supplied to an exhaust pipe 14 if needed. In addition, regulation of the 
output of this air pump 32 is attained by changing current value etc. 

[0015] The exhaust air purification catalyst 13 is equipped with two catalysts of NOx catalyst 13a and 
three-way-component-catalyst 13b, and the NOx catalyst 13a is arranged in the upstream rather than 
three-way-component-catalyst 13b. NOx catalyst 13a makes NOx (nitrogen oxide) adsorb in an 
oxidizing atmosphere, and has the function to which NOx is made to return to N2 (nitrogen) etc. in the 
reducing atmosphere in which HC (hydrocarbon) exists. The catalyst which consists of alkali rare earth, 
such as Pt which has heat-resistant degradation nature, a lanthanum, and a cerium, as NOx catalyst 13 a, 
for example is used. The degree sensor 26 of catalyst temperature is connected to NOx catalyst 13a, and 
detection has become possible to the pyrosphere about the temperature of NOx catalyst 13a. 
[0016] On the other hand, while three-way-component-catalyst 13b oxidizes HC and CO (carbon 
monoxide), it has the function to return NOx and the reduction of NOx by this three-way-component- 
catalyst 13b is promoted by the maximum at the time of combustion near theoretical air fuel ratio (14.7). 
The ignition plugs 16a and 16b for lighting the mixed gas of the air and fuel which were supplied to 
combustion chambers 15a and 15b from suction ports 2a and 2b are arranged for every cylinder at the 
engine 1. Moreover, the crank angle sensor which detects the encoder with which a sign 18 is 
interlocked with a cam shaft to crank angle synchronizing signal thetaCR, the throttle sensor by which a 
sign 19 detects opening thetaTH of a throttle valve 7, the coolant temperature sensor with which a sign 
20 detects the cooling water temperature TW, the atmospheric pressure sensor by which a sign 21 
detects atmospheric pressure Pa, and a sign 22 are intake temperature sensors which detect an intake-air 
temperature Ta. 

[0017] In addition, an engine speed (engine speed) Ne is calculated from the generating time interval of 
crank angle synchronizing signal thetaCR which the crank angle sensor 18 detects. Moreover, 
volumetric-efficiency etav is calculated from an air flow rate Af, the above-mentioned engine speed Ne, 
etc. which were detected by the above-mentioned intake air flow sensor 6, and is amended by the intake- 
air temperature Ta which the atmospheric pressure Pa which the atmospheric pressure sensor 21 detects, 
and an intake temperature sensor 22 detect. Furthermore, an engine load Le is calculated from throttle 
opening thetaTH and above-mentioned volumetric-efficiency etav detected by the throttle sensor 19. 
[0018] the I/O device which is not illustrated in the vehicle interior of a room, the storage (ROM, RAM, 
nonvolatile RAM, etc.) which contained many control programs, a central processing unit (CPU), and a 
time check — ECU (electronic control unit)23 equipped with the timer counter which functions as a 
means is installed, and AFC of an engine 1, ignition-timing control, inhalation air-content control, 
refreshment control of exhaust air purification catalyst equipment mentioned later are performed The 
distance meter 25 which counts rolling-stock-run distance by the integrated value of a vehicle speed 
pulse etc., and the various sensors which were mentioned above are connected to the input side of 
ECU23, and the detection information from these sensors is inputted into it. On the other hand, the 
above-mentioned fuel injection valves 3a and 3b and ignition unit 24 grade are connected to an output 
side, and the optimum value calculated based on the input from various sensors towards these is 
outputted to it. Pulse-like current is supplied by the instructions from ECU23, fuel injection valves 3a 
and 3b are driven, and fuel oil consumption is determined by the pulse width of the current. The ignition 
unit 24 outputs the high voltage to the ignition plugs 16a and 16b of each cylinder by the instructions 
fromECU23. 

[0019] Next, an operation of the exhaust air purification catalyst equipment constituted as mentioned 
above is explained. The flow chart shown in drawing 2 and drawing 3 shows the refreshment control 
procedure which ECU23 performs. If this refreshment control is judged as affixes other than NOx 
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adhering to NOx catalyst 13a (decontamination-capacity force fall matter), for example, sulfur, its 
compound, etc., having reached the specified quantity, it will remove so that it may not become an 
obstacle in case refreshment operation to which the temperature up of the NOx catalyst 13a is changed 
into an elevated-temperature state is carried out and NOx adsorbs the decontamination-capacity force 
fall matter by the temperature control of the combustion gas of an engine 1 at NOx catalyst 13 a. 
[0020] First, at Step S10, since the coating weight of the decontamination-capacity force fall matter 
carries out proportionally [ abbreviation ] and increases to the rolling-stock-run distance D, ECU23 
reads the rolling-stock-run distance D in the distance meter 25, and presumes the amount of the 
decontamination-capacity force fall matter which is carrying out adhesion deposition to NOx catalyst 
13a (coating weight presumption means). Next, at Step SI 2, it distinguishes whether the 
decontamination-capacity force fall matter reached the specified quantity by whether the mileage D read 
at Step S10 is more than predetermined value Dl (for example, 1000km). This predetermined value Dl 
is suitably set as a value by experiment etc., and is set as the value within the limits to which the range 
in which the coating weight of the decontamination-capacity force fall matter does not exceed a 
permissible dose, i.e., the NOx discharge which increases by adhesion of the decontamination-capacity 
force fall matter, does not exceed regulation values, such as a regulation. When a distinction result is 
Yes (affirmation), the decontamination-capacity force fall matter can judge with having exceeded the 
specified quantity, and, next, progresses to Step SI 6. On the other hand, next, a distinction result 
progresses to Step S14, when mileage D has not reached the predetermined value Dl (1000km) in No 
(negative). 

[0021] Step S 14 is a step which distinguishes whether it is or not immediately after once removing the 
battery which is a control power source for implementation of servicing etc., and connecting it again. 
The estimate of the coating weight of the decontamination-capacity force fall matter presumed based on 
the mileage D memorized by RAM of ECU23 is once reset by the zero value, and this distinction is 
carried out that it should prevent that it becomes impossible to take the adjustment of the estimate of 
coating weight, and actual coating weight, when a battery is removed. 

[0022] Although the battery is connected when the distinction result of this step S14 is No (negative), 
the distinction result of the mileage D in Step S12 can judge with the state where the predetermined 
value Dl (1000km) is not yet reached, and ends the routine concerned, without carrying out anything in 
this case. On the other hand, next, a distinction result progresses to Step S16 by Yes (affirmation) like 
[ in immediately after battery re-connection ] the distinction result of Yes (affirmation) of Step S12. In 
addition, even if a battery is removed, when storage maintenance of the estimate of the coating weight 
based on mileage D is certainly carried out by the backup function of ECU23 etc., it is not necessary to 
distinguish Step SI 4. 

[0023] At Step SI 6, the operational status of an engine 1 distinguishes whether it is in the state where 
refreshment operation may be carried out based on the signal value from various sensors. Here, it is 
distinguished whether volumetric-efficiency etav and the cooling water temperature TW which are the 
element of engine-speed Ne and an engine load Le are set as the object of a judgment, and each value 
becomes within the limits of the inequality shown in following (1) or (3). 

[0024] Nel Ne<=Ne2 - (1) etavl <=eta v<=eta v2 - (2) TW1 <=TW (3) here - Nel, Ne2, and eta - 
vl, etav2, and TW1 — a threshold — being shown — for example, Nel — 1500 — rpm and Ne2 — 5000— 
rpm and eta — vl is 30%, etav2 is 85%, and TW1 is set as 50 degrees C it can consider that completed 
the warm-up These thresholds show the value to which the operational status of an engine 1 serves as a 
heavy load region from the so-called inside load region, and it is presumed in this case that the exhaust- 
gas temperature of an engine 1 is more than the predetermined temperature TEX (for example, 600 
degrees C). 

[0025] Thus, making into the formation conditions of refreshment operation implementation operational 
status to which the operational status of an engine 1 serves as a heavy load region from an inside load 
region For example, if refreshment operation is carried out in a low load region smaller than Nel etavl 
The output of an engine 1 is not stabilized, but are because there is a possibility that an operation feeling 
may get worse, and it sets in the heavy load region where the value of Ne and etav is larger than Ne2 
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and etav2. Exhaust gas temperature is an elevated temperature, and since NOx catalyst 13a is also in the 
elevated-temperature state by this, when refreshment operation is carried out in this state, it is because 
there is a possibility of NOx catalyst 13a being overheated and damaging by fire. 
[0026] the distinction result of Step S 16 — No (negative), i.e., Ne and eta, - when v or TW has 
separated from the above-mentioned range, judge with the state where refreshment operation should not 
be performed, and don f t carry out refreshment operation in this case, but pass Step S18 — Step S16 is 
performed again, and execution of this step S16 is repeated until the distinction result stops being No 
(negative) In addition, flag f (RF) mentioned later is reset by the zero value at Step SI 8. 
[0027] On the other hand, since the operational status of an engine 1 is in the stable state which is in a 
heavy load region from an inside load region, and may carry out refreshment operation when all the 
values of Ne, etav, and TW have the distinction result of Step S16 within the limits of above-mentioned 
inequality (1) - (3) by Yes (affirmation), next, it progresses to Step S20. At this time, the timer counter 
of ECU23 starts the addition of elapsed time t. 

[0028] Step S20 is a step which distinguishes whether aforementioned flag f (RF) which memorizes that 
refreshment mode operation mentioned later was performed is a value 1. Since it is in the state (f(RF) 
=0) of a zero value where the value of this flag f (RF) was reset immediately after attaining refreshment 
operation of the distinction result of Step SI 6 by Yes (affirmation), in this case, the distinction result of 
Step S20 serves as No (negative) inevitably, and, next, progresses to Step S24. 

[0029] It is the step which performs refreshment operation after the following step S24. Step S24 and 
Step S26 are steps which constitute temperature up mode operation among refreshment operations, and 
the temperature up of the temperature TCAT of NOx catalyst 13a is carried out here from NOx catalyst 
13a to sufficient predetermined temperature Tl (for example, 650 degrees C) to carry out combustion 
removal of the decontamination-capacity force fall matter (catalyst temperature up means). 
[0030] First, in Step S24, ignition-timing amendment of each cylinder of an engine 1 is performed. This 
ignition-timing amendment carries out the angle of delay of the ignition timing about all cylinders. Thus, 
by carrying out the angle of delay, even when the exhaust valve of each cylinder is opened, combustion 
is maintained, without yet completing. Therefore, the exhaust gas discharged from an engine 1 will flow 
into an exhaust pipe 14 as it maintained the state where it burned, and the exhaust gas temperature in an 
exhaust pipe 14 will become high. 

[0031] It is volumetric-efficiency etav Based, and is set up beforehand, and, as for the amount of 
amendments of this ignition timing (the amount of angles of delay), the engine speed Ne and the map in 
which these relations are shown are memorized by ROM of ECU23. And at the time of ignition-timing 
amendment, an engine speed Ne and the amount of amendments according to volumetric-efficiency etav 
are read from this map, and proper amendment is carried out at it according to this amount of 
amendments. 

[0032] If ignition-timing amendment is carried out as mentioned above, next, it will progress to Step 
S26. At this step S26, the integrated-storage-controls bulb 8 is adjusted and an inhalation air content is 
amended. Amendment of this inhalation air content is carried out that it should prevent, operates that 
combustion efficiency falls and an engine output declines to an integrated-storage-controls bulb 8 valve- 
opening-side here, and makes an inhalation air content increase by having carried out the angle of delay 
of the ignition timing. Combustion will be carried out better by this, and an engine output is stabilized 
without falling and is held uniformly. 

[0033] The amount of amendments of this inhalation air is beforehand set up like the case of ignition- 
timing amendment based on an engine speed Ne and volumetric-efficiency etav, and the map in which 
those relations are shown is memorized by ROM of ECU23. And at the time of inhalation air-content 
amendment, the amount of amendments is read from this map, and amendment of inhalation- air is 
carried out proper at it. In addition, the amount of amendments of this inhalation air is large, and when 
the amendment cannot fully be carried out, as a throttle valve 7 is avoided, a by-path pipe (not shown) is 
separately prepared in an inlet pipe 9, the air bypass valve by which it is placed between these by-path 
pipes is operated, and you may make it increase the quantity of an inhalation air content only by 
regulation of the integrated-storage-controls bulb 8. 
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[0034] When temperature up mode operation of refreshment operation is carried out as mentioned 
above, the temperature up of the NOx catalyst 13a will be carried out quickly, and the decontamination- 
capacity force fall matter with which the temperature TCAT of NOx catalyst 13a adhered to NOx 
catalyst 13a will reach even sufficient predetermined temperature Tl (650 degrees C) to carry out 
combustion removal. At the following step S30, it distinguishes whether the degree TCAT of catalyst 
temperature detected by the degree sensor 26 of catalyst temperature reached more than predetermined 
temperature Tl (for example, 650 degrees C). It waits for the degree TCAT of catalyst temperature to be 
able to judge with it not being temperature sufficient when it is under the predetermined temperature Tl 
(650 degrees C) still carrying out combustion removal of the decontamination-capacity force fall matter 
by No (negative), and for a distinction result to return to the above-mentioned step SI 6, and to stabilize 
the operational status of an engine 1 . On the other hand, when a distinction result is judged as the degree 
TCAT of catalyst temperature having reached the predetermined temperature Tl (650 degrees C) in Yes 
(affirmation), next, it progresses to Step S32. 

[0035] At Step S32, the distinction result of Step SI 6 mentioned above serves as Yes (affirmation), and 
it distinguishes whether the elapsed time t which started the time check with implementation of 
refreshment operation carried out fixed time ts (for example, 5 seconds) progress. A distinction result 
can consider that the operational status of an engine 1 is unstable when fixed time ts (5 seconds) has not 
yet passed in No (negative), and returns to Step S16 in this case, and it waits to stabilize the operational 
status of an engine 1 . On the other hand, when a distinction result is judged as fixed time ts (5 seconds) 
having passed in Yes (affirmation), it can be considered that it was stabilized by the operational status of 
an engine 1, and, next, it progresses to Step S34. 

[0036] Step S34 or Step S38 is a step which constitutes refreshment mode operation among refreshment 
operations, and it maintains the temperature of NOx catalyst 13a which reached the predetermined 
temperature Tl (650 degrees C) here to the predetermined temperature Tl (650 degrees C), and it is 
made to make abbreviation completeness carry out combustion removal of the decontamination-capacity 
force fall matter (sulfur and its compound) from NOx catalyst 13a. 

[0037] This refreshment mode operation performs air-fuel ratio amendment at Step S34 first, this air- 
fuel ratio amendment — an air- fuel ratio — a rich side — an amendment — the value is 13.7, although it 
becomes things and the air- fuel ratio at this time is called for from an engine speed Ne and the map 
based on volumetric-efficiency etav Thus, by setting an air- fuel ratio to a rich side, COs and unburnt 
[ HC / many ] will be included rather than the time of temperature up mode operation in exhaust gas. 
And unburnt [ this / HC ] will react with the decontamination-capacity force fall matter which carried 
out combustion removal under the elevated temperature, and it is removed certainly, without the 
decontamination-capacity force fall matter adhering to NOx catalyst 13a again by this. Moreover, since 
unburnt [ this / HC ] returns NOx, NOx by which NOx catalyst 13a is adsorbed will also be removed 
simultaneously. 

[0038] At Step S36, like the case of temperature up mode operation, amending ignition timing is 
continued to an angle-of-delay side, exhaust gas temperature is held to an elevated temperature, and the 
temperature TCAT of NOx catalyst i3a is maintained to the predetermined temperature Tl (650 degrees 
C). And like the case of temperature up mode operation, an inhalation air content is amended adjusting 
the integrated-storage-controls bulb 8 to a valve-opening side, and the fall of an engine output is too 
compensated with Step S3 8. in addition, the time of temperature up mode operation since what is 
necessary is just to maintain the temperature TCAT of NOx catalyst 13a to the predetermined 
temperature Tl (650 degrees C) in this refreshment mode operation — comparing — the amount of 
ignition-timing amendments, and the amount of inhalation air amendments — small — setting up -- 
temperature maintenance — the minimum — you may make it limit only to a required amount 
[0039] By the way, it is desirable to carry out the amendment, as change will arise in the operational 
status of an engine 1 if these amendments are rapidly performed in case the above-mentioned ignition- 
timing amendment, inhalation air-content amendment, and air-fuel ratio amendment are performed, and 
it brings close to the correction value gradually, since there is a possibility that an operation feeling may 
get worse. If this refreshment mode operation is ended, next it progresses to Step S40, and a value 1 will 
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be set as flag f (RF), and it will memorize that refreshment mode operation was performed, and will 
progress to Step S42. 

[0040] At Step S42, whenever the step S42 concerned is performed, the accumulation time CST 
calculates by the following formula (8). Here, the duration of refreshment operation after the elapsed 
time t which the degree TCAT of catalyst temperature exceeds the predetermined temperature Tl (650 
degrees C), and it began to clock at the time of a refreshment start up carries out fixed time ts (5 
seconds) progress is integrated. 

CST=CST +1 — (8) — since it is what counts up only a value 1 only when the step S42 concerned is 
performed, this accumulation time CST will be added, when the distinction result of Step S16 mentioned 
above is No (negative), or when either of the distinction results of Step S30 or Step S32 is No (negative) 
Therefore, all the distinction results of Step S I 6, Step S30, and Step S32 are Yes(es) (affirmation), and 
only time when refreshment mode operation is performed certainly will be accumulated as the net time. 
The value 1 counted up here corresponds to the conventional time Xt set up according to the execution 
period of the routine concerned. 

[0041] Thus, the added accumulation time CST is compared with the predetermined value XC 
corresponding to the predetermined time tl (for example, 600 seconds) beforehand set up by experiment 
etc. in the following step S44, and it is distinguished whether the predetermined time tl (600 seconds) 
was covered, and refreshment operation was performed. This predetermined time tl (600 seconds) is the 
time which can be regarded as the decontamination-capacity force fall matter fully having been 
removed, and the accumulation time CST can judge that removal of the decontamination-capacity force 
fall matter is not enough when the predetermined value XC is not reached by No (negative), and a 
distinction result returns to Step SI 6, and continues refreshment operation. 

[0042] The accumulation time CST does not reach the predetermined value XC, but if the distinction 
result is operational status with an engine 1 good to refreshment operation in Yes (affirmation) when 
Step S16 is performed again, it will progress to Step S20. Since refreshment mode operation is already 
performed and flag f (RF) is set as the value 1 this time, the distinction result of this step S20 serves as 
Yes (affirmation). In this case, it progresses to Step S34, without performing temperature up mode 
operation, only refreshment mode operation is performed, and the degree TCAT of catalyst temperature 
is maintained to the predetermined temperature Tl (650 degrees C). 

[0043] On the other hand, in spite of having once started refreshment operation, when the operational 
status of an engine 1 separates from a refreshment operation region and the distinction result of Step SI 6 
is set to No (negative), refreshment operation is. stopped and, next, it progresses to Step SI 8. At this step 
SI 8, the value of flag f (RF) is reset to a zero value (f(RF) =0). Thus, once the value of flag f (RF) was 
returned to the zero value, when Step S20 is performed through Step SI 6 next time, the distinction result 
serves as No (negative), and temperature up mode operation after Step S24 will be performed again. 
Thereby, the degree TCAT of catalyst temperature which fell by the stop of refreshment operation can 
be again returned even to the predetermined temperature Tl (650 degrees C). 

[0044] the case where the distinction result of Step S44 was set to Yes (affirmation), and it judges that 
the accumulation time CST reached the predetermined value XC — the decontamination-capacity force 
fall matter — abbreviation — it was removed completely — it can be rich, and can make, refreshment 
operation is ended, and, finally Step S46 is performed At Step S46, the integrated accumulation time 
CST, mileage D, and the value of flag f (RF) are reset to a zero value by the end of refreshment 
operation. This prepares for execution of next refreshment operation. 

[0045] As mentioned above, although the temperature control of combustion gas is carried out, the 
temperature up of the NOx catalyst 13a is carried out by this and the decontamination-capacity force fall 
matter was removed by ignition-timing amendment in the example 1 , the catalyst temperature up means 
to which the temperature up of the NOx catalyst 13a is carried out is not restricted to this, and can also 
apply other methods. Hereafter, an example 2 is explained. The method of supplying the secondary air 
to oxygenation control into exhaust gas, i.e., the exhaust gas containing unburnt [ HC ], is used for it, 
using an example 2 as the catalyst temperature up means to which the temperature up of the NOx 
catalyst 13a is carried out. 
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[0046] In this example 2, in the exhaust air purification catalyst equipment shown in drawing 1 , only 
the content of control of temperature up mode operation and refreshment mode operation is changed 
among the flow charts shown in drawing 2 and drawin g 3 , and refreshment control of NOx catalyst 13a 
is carried out. Hereafter, it is as steps other than temperature up mode operation and refreshment mode 
operation having been shown in drawing 2 and drawing 3 , although the refreshment control in an 
example 2 was explained, and since it mentioned above about those steps, explanation is omitted here. 
[0047] First, by temperature up mode operation, as shown in drawing 4 , air-fuel ratio amendment is 
carried out at Step S241. In this air- fuel ratio amendment, the air- fuel ratio of each cylinder is amended 
to a rich side like air- fuel ratio amendment (Step S34) in the example 1 mentioned above. Although the 
air- fuel ratio at this time is called for from an engine speed Ne and the map based on volumetric- 
efficiency etav, a fixed value is sufficient as the value. Unburnt [ HC / many ] will be contained in 
exhaust gas by this amendment. 

[0048] Next, at Step S261, ignition-timing amendment (Step S24) in the example 1 mentioned above 
and same ignition- timing amendment are carried out, and the angle of delay of the ignition timing of 
each cylinder is carried out. Thereby, exhaust gas temperature is raised. And in Step S281, the air pump 
32 mentioned above is operated and the secondary air is supplied to an exhaust pipe 14 through the 
secondary air introduction pipe 30. Since unburnt [ many / HC ] is contained by implementation of the 
air- fuel ratio amendment mentioned above in the exhaust pipe 14, angle-of-delay amendment of ignition 
timing was further carried out and the exhaust-gas temperature has reached the pyrosphere by it at this 
time, by existence of the oxygen in the secondary air, unburnt [ HC ] will burn and the exhaust-gas 
temperature in an exhaust pipe 14 will rise further. And when this hot exhaust gas passes, the 
temperature TCAT of NOx catalyst 13a rises quickly. 

[0049] Although the degree TCAT of catalyst temperature reaches even the predetermined temperature 
Tl (650 degrees C) and not being illustrated here, when the distinction result of Step S30 and Step S32 
which were mentioned above serves as Yes (affirmation), next, refreshment mode operation is carried 
out. In this refreshment mode operation, after carrying out air- fuel ratio amendment in Step S341 and 
amending the air-fuel ratio of each cylinder to a rich side like the case of the above-mentioned 
temperature up mode operation, as ignition-timing amendment is carried out in Step S361 to a degree, 
the angle of delay of the ignition timing of each cylinder is carried out. In addition, you may make it set 
up small the amount of air-fuel ratio amendments, and the amount of ignition-timing amendments in this 
refreshment mode operation compared with the time of temperature up mode operation. 
[0050] And still like the case of temperature up mode operation, although the secondary air will be 
supplied, the output of an air pump 32 is adjusted to the side which becomes small, and the secondary 
air which extracted the amount is supplied to an exhaust pipe 14 here. Thus, although the amount of 
combustion unburnt [ HC ] which the amount of oxygen decreases and is supplied to an exhaust pipe 14 
by air- fuel ratio amendment by extracting the amount of secondary airs will become less Since what is 
necessary is just to be able to maintain the degree TCAT of catalyst temperature to the predetermined 
temperature Tl (650 degrees C), the amount of secondary airs is extracted and it is made to supply the 
secondary air of a minimum complement to the combustion which maintains the predetermined 
temperature Tl (650 degrees C) in this refreshment mode operation here/ 

[0051] Thus, by decreasing the amount of the secondary air, where an air- fuel ratio is amended to a rich 
side, it will remain in exhaust gas, without much HC burning. This HC that remained will react with the 
decontamination-capacity force fall matter by which combustion removal was carried out from NOx 
catalyst 13a under the elevated temperature. Thereby, the decontamination-capacity force fall matter is 
removed certainly, without adhering to NOx catalyst 13a again. 

[0052] In addition, since there is a possibility that change may arise in the operational status of an 
engine 1, and an operation feeling may get worse when these amendments or supplies are performed 
rapidly in case the above-mentioned air- fuel ratio amendment, ignition-timing amendment, and supply 
of the secondary air are performed, it is desirable to make it bring close to the correction value or 
supplied value gradually. As mentioned above, after carrying out air- fuel ratio amendment of the engine 
1 at a rich side, also by performing oxygenation control which supplies the secondary air to an exhaust 
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pipe 14, the temperature up of the NOx catalyst 13a can be carried out, and the decontamination^ 
capacity force fall matter can be removed. ' , 

[0053] By the way, although the temperature up of the NOx catalyst 13a was carried out in the example 
1 or the example 2 using a catalyst temperature up means by which the combustion control of the 
engines 1, such as ignition-timing amendment and air-fuel ratio amendment, is performed, a temperature 
up can be carried out, without performing such a combustion control. Hereafter, the example 3 using a 
catalyst temperature up means by which control of an engine 1 is not performed, or 5 is explained with 
reference to drawing 5 or drawing 10 . . 
[0054] In the exhaust air purification catalyst equipment shown in drawing 1 , as shown in drawing 5 or 
7 instead of the exhaust air purification catalyst 13, each is equipped with the exhaust air purification 
catalysts 1 3 1 , 1 32, and 1 33 accompanied by the catalyst temperature up means, and it consists of these 
examples 3 or exhaust air catalyst equipment of 5. In the examples 3 and 4, heating control of the NOx 
catalyst 13a itself is adopted as a catalyst temperature up means. 

[0055] The exhaust air purification catalyst equipment of an example 3 is equipped with the exhaust air 
purification catalyst 131 as shown in drawing 5 , and this exhaust air purification catalyst 131 has the 
burner 40 in the upper section of NOx catalyst 13a. This burner 40 consists of a fuel injection nozzle 42 
and an ignition 44, and these fuel injection nozzles 42 and ignitions 44 operate according to the 
instructions from ECU23. The fuel tube 46 is connected to the fuel injection nozzle 42, and this fuel 
tube 46 is connected to the fuel tank which is not illustrated. 

[0056] Moreover, the fuel injection nozzle B48 connected to the fuel tank of a burner 40 which is not 
illustrated through the fuel pipe 49 is further formed in the upper section, and fuel can be thrown now 
into the exhaust air purification catalyst 131. As for the fuel thrown in from this fuel injection nozzle 
B48, it is desirable that it is the same as that of the fuel (gasoline etc.) supplied to an engine 1. In 
addition, fuel may be made to be supplied to the exhaust air purification catalyst 131 by omitting the 
fuel injection nozzle B48 for these fuel supply, and injecting more fuel from the fuel injection nozzle 42 

for burner 40. . . . 

[0057] Thus, with exhaust air purification catalyst equipment equipped with the constituted exhaust air 
purification catalyst 131, only the content of control of temperature up mode operation and refreshment 
mode operation is changed among the flow charts shown in drawing 2 and drawing 3 , and refreshment 
control of NOx catalyst 13a is carried out. Hereafter, it is as steps other than temperature up mode 
operation and refreshment mode operation having been shown in drawing,! and drawing 3 , although the 
refreshment control in an example 3 was explained, and since it mentioned above about those steps, 
explanation is omitted like the case of an example 2 here. 

[0058] First, in temperature up mode operation, as shown in drawing 8 , in Step S242, make fuel inject 
from a fuel injection nozzle 42, and light this fuel with an ignition 44, it is made to burn this, and a 
burner 40 is operated (burner operation). Although fuel will bum on the basis of the existence of the 
residual oxygen in an exhaust pipe 14 at this time, better combustion will be obtained if the air breathing 
valve (not shown) which is interlocked with the operation of a fuel injection nozzle 42, and opens is 
prepared in the fuel-injection-nozzle 42 neighborhood. Thus, if a burner 40 is operated, the flame will 
heat NOx catalyst 13a, the temperature of NOx catalyst 13a will rise rapidly, and the degree TCAT of 
catalyst temperature will reach quickly even the predetermined temperature Tl (650 degrees C). 
[0059] Next, in refreshment mode operation, in Step S342, the operation of a burner 40 is continued and 
carried out and the degree TCAT of catalyst temperature is maintained to the predetermined temperature 
Tl (650 degrees C). Thereby, combustion removal of the decontamination-capacity force fall matter is 
fully carried out. At this time, it is desirable to change the opening of a fuel injection nozzle 42 and to 
- extract the fuel oil consumption from a fuel injection nozzle 42 to maintaining the predetermined 
temperature Tl (650 degrees C) only at a minimum complement. 

[0060] And fuel (gasoline etc.) is separately injected from a fuel injection nozzle B48, and fuel is made 
to mix in exhaust gas compulsorily in Step S362. By this, the exhaust gas which passes NOx catalyst 
13a will contain many HC, the decontamination-capacity force fall matter by which combustion removal 
is carried out from NOx catalyst 13a, and this HC will react under an elevated temperature, and the 
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decontamination-capacity force fall matter will be removed certainly. 

[0061] The exhaust air purification catalyst equipment of an example 4 is equipped with the exhaust air 
purification catalyst 132 as shown in drawing 6 , and this exhaust air purification catalyst 132 has NOx 
catalyst 13a\ This NOx catalyst 13a' is a conductor which generates heat by energization, for example, 
the heat ray with high resistance etc. is laid under the interior of a NOx catalyst. This NOx catalyst 13 a' 
is connected to the battery 50 by lead wire 54a and 54b, and the relay switch 52 which performs the 
ON/OFF change of energization intervenes on the circuit. This relay switch 52 is connected to ECU23, 
and the change is carried out according to the instructions from ECU23. In addition, although a battery 
50 may share the usual battery for electrical systems carried in vehicles, you may make it Use electric 
energy prepare this independently from a bird clapper greatly by generation of heat. 
[0062] Moreover, the fuel injection nozzle B48 which throws fUel into NOx catalyst 13a* and which was 
mentioned above is formed in the upstream of NOx catalyst 13a ? , and this fuel injection nozzle B48 is 
connected to the fuel tank which is not illustrated through the fuel hose 49. Thus, with the constituted 
exhaust air purification catalyst equipment, only the content of control of temperature up mode 
operation and refreshment mode operation is changed among the flow charts shown in drawing 2 and 
drawing 3 like the case of an example 3, and refreshment control of NOx catalyst 13 a' is carried out. 
[0063] First, in temperature up mode operation, as shown in drawing 9 , in Step S243, a relay switch 52 
is set to ON and current is passed to NOx catalyst 13a' (catalyst energization). By this, NOx catalyst 13a' 
itself will generate heat, the temperature of NOx catalyst 13a 1 will rise rapidly, and the degree TCAT of 
catalyst temperature will reach even the predetermined temperature Tl (650 degrees C). 
[0064] Next, in refreshment mode operation, in Step S343, the energization to NOx catalyst 13a* is 
continued, and the degree TCAT of catalyst temperature is maintained to the predetermined temperature 
Tl (650 degrees C). setting up small the amount of energization to NOx catalyst 13a f compared with the 
time of temperature up mode operation, and maintaining the predetermined temperature Tl (650 degrees 
C) at this time, — the minimum — it is desirable to hold down only to required calorific Value 
[0065] And fuel (gasoline etc.) is injected from a fuel injection nozzle B48, and fuel is made to mix in 
exhaust gas compulsorily in Step S3 63. By this, like the case of an example 3, the exhaust gas which 
passes NOx catalyst 13a will contain many HC, the decontamination-capacity force fall matter by which 
combustion removal is carried out from NOx catalyst 13a, and this HC will react under an elevated 
temperature, and the decontamination-capacity force fall matter will be removed certainly. 
[0066] In the example 5, the rate-of-flow control of exhaust gas is adopted as a catalyst temperature up 
means. The exhaust air purification catalyst equipment of an example 5 is equipped with the exhaust air 
purification catalyst 133 as shown in drawing 7 , and this exhaust air purification catalyst 133 has the 
throttle valve 60 in the down-stream exhaust pipe 14 from NOx catalyst 13a. The valve driving gear 62 
is connected to this throttle valve 60, and by the instructions from ECU23, this valve driving gear 62 
makes a throttle valve 60 open and close in the predetermined opening range, and changes the flueway 
area of an exhaust pipe 14. Where this valve driving gear 62 is de-energized, the maximum opens and a 
throttle valve 60 exhausts in the usual flueway area. 

[0067] The fuel injection nozzle B48 which throws fuel into NOx catalyst 13a as mentioned above is 
formed in the upstream rather than NOx catalyst 13a, and this fuel injection nozzle B48 is connected to 
the fuel tank which is not illustrated through the fuel hose 49. Thus, with the constituted exhaust air 
purification catalyst equipment, only the content of control of temperature up mode operation and 
refreshment mode operation is changed among the flow charts shown in drawing 2 and drawing 3 like 
the case of examples 3 and 4, and refreshment control of NOx catalyst 13a is carried out. 
[0068] First, in temperature up mode operation, as shown in drawing 10 , in Step S244, the valve driving 
gear 62 is energized, a throttle valve 60 is operated to a valve-closing side to predetermined opening, 
and, thereby, flueway area is narrowed (flueway drawing). Thus, if flueway area is narrowed, the rate of 
flow of the whole exhaust gas will be slow, and the heat of exhaust gas will become [ time for exhaust 
gas to pile up in NOx catalyst 13a will become long, and ] easy for exhaust gas to stop being able to pass 
this throttle valve 60 easily, and to transmit it to NOx catalyst 13a from a bird clapper. And with this 
heat, NOx catalyst 13a will be made to carry out a temperature up, and the degree TCAT of catalyst 
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temperature will reach even the predetermined temperature Tl (650 degrees C). 

[0069] Next, in refreshment mode operation, NOx catalyst 13a is held to the predetermined temperature 
Tl (650 degrees C) in Step S344, with the throttle valve 60 operated. At this time, it is desirable to set 
up the opening of a throttle valve 60 greatly compared with the time of temperature up mode operation, 
and to stop the amount of transfer of the heat by stay of exhaust gas only at a minimum complement, 
although the predetermined temperature Tl (650 degrees C) is maintained. 

[0070] And fuel (gasoline etc.) is injected from a fuel injection nozzle B48, and fuel is made to mix in 
exhaust gas compulsorily in Step S364. By this, like the case of examples 3 and 4, the decontamination- 
capacity force fall matter and HC by which combustion removal is carried out from NOx catalyst 13a 
will react, and the decontamination-capacity force fall matter will be removed certainly. As mentioned 
above, as explained in detail, according to the examples 1 or 2, by carrying out the temperature control 
of the combustion gas of an engine 1, and oxygenation control into exhaust gas, the temperature up of 
the temperature TCAT of NOx catalyst 13a can be easily carried out even to the predetermined 
temperature Tl (650 degrees C), and the decontamination-capacity force fall matter can be removed 
good. Furthermore, according to an example 3 or 5, by carrying out heating control of the NOx catalyst 
13a itself, and the rate-of-flow control of exhaust gas, the temperature up of NOx catalyst 13a can be 
carried out certainly, without worsening the operational status of an engine 1, and the decontamination- 
capacity force fall matter can be removed good like an example 1 or the case of 2. 
[0071] In addition, although a coating weight presumption means by which the coating weight of the 
decontamination-capacity force fall matter was presumed based on mileage D was used in the above- 
mentioned example, the same effect as the amount of burn-out-fuel addition, the amount of inhalation 
air addition, and presumption by mileage D even if it presumes coating weight based on the operation 
time of an engine 1 etc. further can be acquired. In this case, it is made to ask about the amount of bum- 
out- fuel addition by the pulse width of the current supplied to fuel injection valves 3a and 3b, and the 
integrated value of the eddy pulse number of the intake air flow sensor 6 of a Karman's vortex formula is 
calculated, and it is made to ask about the amount of inhalation air addition. Moreover, what is 
necessary is just to clock the time under engine 1 operation, for example with a timer about operation 
time. 

[0072] moreover, in the above-mentioned example, to the duration of refreshment operation Although 
the accumulation time CST in operational status distinction at Step SI 6, the degree distinction of 
catalyst temperature at Step S30, and Step S32 only in case all the distinction results of elapsed time 
distinction are Yes(es) (affirmation) and refreshment operation is carried but good was counted up The 
case where it is not restricted to this, for example, only the distinction result of the operational status of 
Step S16 and the distinction result of the degree TCAT of catalyst temperature of Step S30 are Yes(es) 
(affirmation), The same effect is acquired, even if it counts up the accumulation time CST, when only 
the distinction result of Step S16 and the distinction result of the elapsed time t in Step S32 are Yes(es) 
(affirmation). Moreover, sufficient effect is expectable even if it makes it judge only by the distinction 
result of the operational status of Step S 1 6. 

[0073] Moreover, although the operation period of refreshment operation was carried out to whenever 
the decontamination-capacity force fall matter reaches the specified quantity (i.e., whenever mileage D 
reaches the predetermined value Dl) in the above-mentioned example, if NOx catalyst 13a makes a 
constant value small everywhere gradually and the operation period is shortened in order that 
degradation may progress, if the time becomes long, it is more effective. Moreover, in the above- 
mentioned example, although considered as the V type six cylinder engine, there is no limit by the 
number of cylinders or engine types (for example, level opposite formula etc.), and, as for an engine 1, 
as for the thing of any numbers of cylinders, the thing of any engine types can apply it. 
[0074] Furthermore, this invention can expect a bigger effect by preparing a high heat insulating 
material of adiathermancy in the surroundings of exhaust manifolds 11a and lib. 



[Effect of the Invention] By the above explanation, according to the exhaust air purification catalyst 
equipment of the claim 1 of this invention, so that clearly In the exhaust air purification catalyst 



[0075] 
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equipment of the internal combustion engine equipped with the exhaust air purification catalyst which is 
arranged in the flueway of an internal combustion engine and adsorbs the nitrogen oxide in exhaust gas 
at the time of REST combustion operation When the coating weight presumed by coating weight 
presumption means to presume the coating weight of the decontamination-capacity force fall matter 
adhering to the exhaust air purification catalyst, and the coating weight presumption means reaches 
predetermined coating weight, Since it had a catalyst temperature up means to have carried out the rate- 
of-flow control of exhaust gas, and to raise the temperature of an exhaust air purification catalyst When 
the coating weight of the decontamination-capacity force fall matter exceeds predetermined coating 
weight, by raising the temperature of an exhaust air purification catalyst by the rate-of-flow control of 
exhaust gas Fitness can be made to carry out combustion removal of the decontamination-capacity force 
fall matter from an exhaust air purification catalyst, and the adsorption capacity force of the nitrogen 
oxide to an exhaust air purification catalyst can be revived certainly. 

[0076] Moreover, according to the exhaust-air purification catalyst equipment of a claim 2, since it had 
the throttle valve to which the path area of the flueway of the lower stream of a river of an exhaust air 
purification catalyst is extracted, a catalyst temperature up means makes late the rate of flow of the 
whole exhaust gas by narrowing path area, it can make exhaust gas able to pile up in an exhaust air 
purification catalyst, can make the heat fully able to transmit to an exhaust air purification catalyst, and 
can carry out the temperature up of the exhaust air purification catalyst easily. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Related background technology] When an internal combustion engine is in predetermined operational 
status, an air-fuel ratio is controlled rather than theoretical air fuel ratio (14.7) to the desired value (for 
example, 22) by the side of fuel thin (RIN side), and the AFC method of improving the mpg property of 
an engine etc. is learned. In such a RIN AFC method, there is a problem that the nitrogen oxide (NOx) 
in exhaust gas cannot fully purify, with the conventional three-way catalytic converter. 
[0003] In order to solve this problem, using an exhaust air purification catalyst with the property to 
which NOx which adsorbed and adsorbed NOx in exhaust gas in the oxygen **** state (oxidizing 
atmosphere) is made to return in the over(hydrocarbon HC) state (reducing atmosphere), and the so- 
called NOx catalyst, and reducing the NOx discharge to the atmosphere is known. With this NOx 
catalyst, although NOx is made to adsorb at the time of RIN AFC, since a limit is in the amount of 
adsorption of a catalyst when RIN combustion operation is performed continuously, when adsorption 
reaches a saturation content, the great portion of NOx in exhaust gas will be discharged by the 
atmosphere. Then, before the amount of adsorption of a NOx catalyst reaches saturation, it switches to 
the rich AFC which controls an air- fuel ratio to theoretical air fuel ratio or its near value, and a method 
which returns NOx by reducing atmosphere (rich state) is learned by JP,5-1 33260,A etc. 
[0004] By this AFC method, RIN AFC is started for the change timing to rich combustion operation 
from RIN combustion operation. When it controlled based on the elapsed time of a shell and the 
predetermined time passed, after switching to rich AFC, when reduction of NOx by which the catalyst 
was adsorbed with rich AFC is completed, the adsorption capacity force of a NOx catalyst is maintained 
and it is made to aim at reduction of the amount of NOx(es) by making it return to RIN AFC again, and 
repeating RIN combustion operation and rich combustion operation by turns in this way. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the internal combustion engine equipped with the exhaust 
air purification catalyst equipment with which the example of this invention is applied. 
[Drawing 2] It is a part of flow chart of the refreshment control routine of an example 1 which the 
electronic control unit (ECU) of drawing 1 performs. 

[Drawing 3] It is the remainder of the flow chart of the refreshment control routine following the flow 
chart shown in drawing 2 . 

[Drawing 4] It is drawing showing the step of temperature up mode operation and refreshment mode 

operation among the flow charts of the refreshment control routine of an example 2. 

[Drawing 5] It is drawing showing the exhaust air purification catalyst of an example 3. 

[Drawing 6] It is drawing showing the exhaust air purification catalyst of an example 4. 

[Drawing 7] It is drawing showing the exhaust air purification catalyst of an example 5. 

[Drawing 8] It is drawing showing the step of temperature up mode operation and refreshment mode 

operation among the flow charts of the refreshment control routine of an example 3. 

[Drawing 9] It is drawing showing the step of temperature up mode operation and refreshment mode 

operation among the flow charts of the refreshment control routine of an example 4. 

[Drawing 10] It is drawing showing the step of temperature up mode operation and refreshment mode 

operation among the flow charts of the refreshment control routine of an example 5. 

[Description of Notations] 

1 Engine 

la It is a bank an one of the two side (left-hand side), 
lb It is a bank the other side (right-hand side). 
3a Fuel injection valve 
3b Fuel injection valve 
6 Intake Air Flow Sensor 

8 Integrated- Storage-Controls (Idle Speed Control) Bulb 

12 Air- fuel Ratio Sensor 

1 3 Exhaust Air Purification Catalyst 
1 3a NOx catalyst 

13 a'NOx catalyst 

13b Three way component catalyst 

16a Ignition plug 

16b Ignition plug 

18 Crank Angle Sensor 

23 Electronic Control Unit (ECU) 

25 Distance Meter 

26 The Degree Sensor of Catalyst Temperature 
30 Secondary Air Introduction Pipe 
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32 Air Pump 
40 Burner 

48 Fuel-Injection-Nozzle B . 
50 Battery 
54 Lead Wire 
60 Throttle Valve 

131 Exhaust Air Purification Catalyst 

132 Exhaust Air Purification Catalyst 

133 Exhaust Air Purification Catalyst 

[Translation done.] 
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DRAWINGS 




[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
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[Drawing 71 
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[Drawing 9] 
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[Drawing 10] 
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